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(5 7) Abstract: 

PROBLEM TO BE SOLVED: To obtain a multi-branched polymer 
composed of a specific recurring unit, exhibiting a high solubility 
without introducing a substituent, having excellent film-forming 
property and capable of giving an electrically conductive polymer 
film by doping a film of the polymer with an electron-accepting 
reagent, etc. 

SOLUTION: This polymer is composed of the recurring unit of 
formula I or formula II. It can be produced e.g. by dropping a 
hexane solution of n- butyllithium to a tetrahydrofuran solution of 
1 ,3.5-tris(p-halogenophenyl)benzene or 1 ,3,5-tris(5'-halogeno-2'- 
thienyObenzene at -78° 0, dropping an ether solution of a 
halogenated magnesium etherate to the obtained reaction liquid to 
obtain a solution containing a compound of formula III or formula 
IV, dropping the obtained solution to a tetrahydrofuran solution of 
nickel acetylacetonate and polymerizing the components by 
Grignard reaction under refluxing. 
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[O O 1 4] 

1, 3, 5- hUX (p-:/P=E-7a:-;U) K>-lf><D 

(*. -V^y H. ^ixi: ij^-\r— K '<»/'^r;u/<'t77' 
(■7^ U4rJ.;UX (Maoromoleoules) 1 99 4, _2 
7., 1 9 6 8-1 97 1 ) 1= J:-6^J$:&^(=iSorL^ 

[0015] 14. 40g (72. 3mmol)<0p — 

ya=B7-b h^xy >|C7 om I (D h;ux>^J!in^Tj# 

^Lfco M!«i: LTO. T m \ <D h 'J V JV^a ;i 9 >X 
;u ^iP L . S JS^S * -c? jlSS * 1± tC A< $ 

■t±fc„ SJi&4'(-:tiSLfc7Kli, i/X^i— 5'M7K^« 



[•(b5] 




[0 0 0 9] ;*:SBj(Ofl6a)S^(=J:-5i:, -f&A 
[o o 1 o] 
[-lb 6] 




[0 0 12] 

[<b7] 

X 




^•y^-p|^*Lfco 1 7B$FB^J13iE*-y-fc«. SJEiS^M 
[oo 1 6] * &i=|gffiLTit38*iiS»JL, h;ux>-^ 

gfe,^«. 5 5^-C3KFBlSffiKJaLf=. mtS8. 87 g 

(JR^6 6. 3%) «)llfea)itttiteSA<#&*tf=o 

m^<r>m^\t 265~268°C (XMfit 2 5 9-2 6 1 
°C) -Cfcofco 

[0 0 1 7] mil*, ^se,tLfcttttlKa^a<o^g^RI^Il»JUl 

l*^;H!Rit^»^*{4mM-1 o m-l7?a-r» ;fil:g2 6 3 
nm<Di:C^I=7r-7r* a^(r^*8RJ)XA<^«)C;h.^o 
^«)i:#a)=EJUK3tefil»l*7 8mM-l c 
[OOl 8] 0 21*, *#to*1.fcftfttieBl<D5S*1.|»llRX'< 
^7 h^U*5i-ro «iflll(i5«a*«{i!tcm-1-eaL. 
aia¥^*e%-ea-ro }R»8 1 O cm-n 8 8 8 cm 
-1. 1 008 cm-1, &t/l 4 90 cm-1<r>i:;i^(r!|# 
«6<J<£l»ilXbf— ^A<^3h.ri^-5o ifi^StS 1 Ocm-IO)® 

j|xe— ^71*, 1, 4-«g4'<>-if>roc-H®M-^^« 

16lcMJ£U, jK&8 8 8 cm-lajgRiiRt"— ^7 1*. 1, 
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3, 5-M^K:x4f><DC-Hffi^^^lSil)IC**j£L, 
iKiSi O O 8 cm-1<7)gSi|Xt'— 1, 4-MgS^> 
-tf>a)C-H®F*q^^|gi(l(c*HSL. ifi?a!t1 4 90 cm 
-1<ogaj|xt°-^7l*. '<>4f>ii<OC = C#i^fii!llc*rj£ 

urt^-s. ^fc, jis^i-i#«w-cfeofcaK»i 6 74c 
m-ia>*;u7f?^;K7)#itSlillif=*HS-r « tf— liM&iH 

[0 0 19] mTRTsm2it. ^mt^*itzn^m^t< 

1, 3, 5- h-'JX (p-^P=E-7x=.;U) '<>-l2>1? 
fcS^<t^3El#L.TL^4o 1, 3. 5-KiJX<p-:? 

[0 0 2 0] 

[lb 8] 

Br 




[0 02 1 ]?>J(=, J:ie^a-l?±fiELf=1 , 3, 5-K 

[0 O 2 2] ±lB^a-Cf#e)*lfc1 , 3, 5-h'JX 

j^'SWJlittJS^SI^^Lfc^. 4. 8el=S*Lr8 0m 

rSSL/tc 0. 2 1 5 g (O. 4mmo I ) 1 , 
3, 5- h ij^ (p-^P^:7x^;P) '<>-tf>$ 2. 
5m I (©T- h5 t h*P7^:> (TH F) IC5§«Lfc. T 

«. 

[00 2 3] 8lCS-CJ^aiLafPLJEi:A«& 
1. 6mo \ / \ <Dn-y^)\.*J^'^Jx^=!lrD-:ymm 
0. 2 5ml (O. 4mmo I ) ^->U>-:?-C;"STL 

[0 0 2 4] Z(D5.mmz. O. Smirox— ^;nzjg 
ML-fcO. 137g(0. 5mmo \ "> (D-^^^-'>02x 
::fpv-1' Kx-^^— h^iSTLfco 'Sfc. X— 

A$ttixr3l®Lfc*(©-efe«. vy;Hi/'t7A:?p-7-i' 
Kx-7-^-h^;-gT-r-5i:v SfeatiS*** i:f=/)<, S 

J:y, 1, 3, 5- h'JX (p-3?P^7x^;U) /<r/ 
-tf ><D3 0<D/\Py>S<»0*. 1 OA<-7y3j5.v"l7A/\^ 



[0 0 2 5] COTJgjS^. 1 Cm I (DT H F|Cj§S?Lfc 
18. 3mg (O. O 7mmo I ) CD— •V'!r-;UZ-tr^;U 

<SB^<f»fe$MLfc„ 1 9B#rBm> O. 0 5ml<7>7k 

[O0 2 6] ^ofctttt(D^fi£ia^5 0 

^<DT-tr h>7 Om I T?3feJ*LT*StEfiE»*ISfei L 
fco 5 CXSWr-b h>2 Dm I i: 1 N^Kl 0 

ml7?2|El, 7Kl0mlT72[H], — ;U 1 O m I 1? 

3lH]j5t;fL. 8 0°Ct?3 0»rBllS;JgLTafel»5l^tt(Dl 
fi<)^fiE!|4l^?ifco l|Ral*3 3. Img (i|K^2 1. 9 
%) . ^J^ll*3 1 5-3 5 5't;-Cfcofco 
[GO 2 7] 113 (*. :L(DSif3^!S.'^(Om9V<S&i\SL:^^<^ 
h;ix*^-r. 8 1 2 Gm-1tf)®JjStf— i7l±. 1, 4-fl 
BI'<>4f>(DC-H®>1.|EftlglSI=»JSL, 88 5cm 
-IfljflftJtttf— ^(*, 1, 3, S-aSI'O-ifXDC-H 
®niEftfii!ll=*f*BL. 1 00 5cm-1j3J:t;i 07 3 
cm-1(D®i|Rtf— '<i/4f><OC-H®rtgE«Sl!l 

[O028] 1 436c m-1s 1 4 9 O cm-1, &lf ^ 
5 9 4 cm-l<OeaJ|Ke— i7(i, K>-lf>(75C = C#$Sti 
iaiC?*JSL-Ct^*. EI3(*, ^mm^ (C 24 Hi 5) n B 

rn+2 -efc•5-i:*3^1#LrL^«. *)|lttl(755um^J>^* 
ftofctC^. C:70. 54, H:3. 71, Br : 
2 6. 6 3-ea5ofc. :Z<DZtte^P,s ±IB— flftS<On© 
iFiai*61?j&«i:#5te,*t«. ±^mo>^i!3tfittj:m-^S. 

[O O 2 9] ^(DifiEl^ (C24H15) 6 B r 8 I*. T H 
FlC^tLrpIjtttT-feofco THFIm I (C*tLT1 O 
mgro^Ji£1^^j§fi¥LfcS^fr^. 3 0~4 0°c(z<Sj# 

[0 0 3 0] z.<Dm.-^^-p^)\yJxtm.VK/it7:yf-=E:> 
itijDL, 9 1 B$PBi^ro«m^A< 1 . 03x10-43/0 

[0 03 1] *l=. 04~8*#BgLr. *«?H<0^2 
3, 5-H'JX (5* -•^p^-2' -^x^;u) 

[0032] 14. 84g(72. 4mmo \ ) <D 2 - 
T-tr5^;i/-5-3^P^T;i-7x>lc7 Om I <D K;ux:/ 
*»P^. 4 0°ClcaPllftLrj#^Ufc„ O. 1ml 
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i^fPma 0 7 4 2 7 7-^ 



5 -V -f^m L^r Lfc„ .^§ e>tl-fc1iifeCDSiSj« t, j§ 

^fltV ^^-y-^-CSUgB^^ffori . 3, 5-K'JX 
(5' -:fp^-2' -f^X^^U) ^>4f>*»fc. 
[0 0 3 3] J|XSI*1 . 1 2 g (ilX^S. 3%) TJfco 

fc, , 3. 5- h'J;^ (5' -■:^P=E-2' 

l±1 8 6~ 1 8 9'C-t?^ofc„ 

[0 0 3 4] gi4(*. fif,tLfcSfettttiisrB<o«ii-nrm 

iH!Ell!ll*=E;U!Rit«»$*fimM-1 c m-l-eg-T, jK«3 
0 5 nm(0^t@(-;r-7r* iI^lzJ:«iaJ|JlA<Sto&tt 

[0 0 3 5] g|5(i. |#f,;h-fcefe^ttlKSO^*1.lftl|K 
;^^<7 h;U^^-ro «lltll*jKiS^*{4cm-1-^«Ls SHE 
fl!i(*Sia^**1i%-e«-r, ;fi!!a7 8 e cm-l. 855 
cm-1. 1 4 4 9 cm-1.. au^l 5 9 1c nn-l<Di:C:^> 

i^iftsitM^fqaiixe— ^7 3!)<iK^^rl^*o atsi? s a cm-i 
<08iJtte-^i±, 2. 5--:?ssi5^?^7x>a>c-H® 
nag^ifeamcwjSL, sKas 5 5 cm-i©iRj|Re— 
I*. 1, 3, 5- h'jasi'O-ifxoc-HsniE^is 

ISlcajSL, 449cm-1»t;i 59 1 cm-1(0 

C = C#ffi^gi^)|CMC5LTL^■5o ll|5A^^,^>^f:^^(D 
[0 0 3 6] 116 1*. Sfetf«Sg^<DNMR 

67. 07 (d, J (3-4) 3. 8Hz, 3 H, h3' 
o r H4') 

5 7. 1 2 (d, 3 H, h4' o r h3' ) 

57. 51 (s, 3H, h2 andH4andH6) 

aroftLO^iSia (p pm) , dl*yri^^-V s(*V 

{iM^^-r. ^C33, 7. 2 5 p pmroe— J?l*. iSJSElZ 
ffll^f=CDC I 3 «)>t^l=aALrL^fcmzk*^b^?^^rL^ 

[003 7] gl7l*. NM RX'<^ h^UCjkiHSf -5*SR 
[0 0 3 8] ^fz. COafeSttt^B^aOSm^UrSKS 



C:38. 58. H:1. 67. S:10. 04. 
B r : 4 1 . 9 4T?feof::o Cttli. 1 , 3, 5 - h 'J 

X (5' -:?p^-2' -^x^;u) 'O-tf^ (CisH 

9 S3 Br3 ) (Dtt#fitlCl5lS-St LT l^•5o 1, 3, 
S-hUX (5' -■3fP=E-2' -^^X-^U) /<i/4f> 

[0 0 3 9] 
[<t9] 

Br 




C0 0 4 0]2fel=. ±IE*aT?*fiELfc1 , 3, 5-h 

'jx C5' -:?p^-2' -^x:^;u) /<>-tf>^m$ 

[0041] O. 223g (O. 4mmo I ) (D 1 , 
3, 5 h'JX (5' -:?P^-2' -^x-;u) ^> 
-tf>$2. 5m I H FlrjgfilLfc. T H Fli, tK* 

[0042] 5S5S$-7 8°C^-r?J^*PLit*'^L^i:A<e, 
1. 6mo I / I <Dn-3f^;U'Jf^'5A^=^-y->jS?S 
O. 2 5ml (O. 4mmo I ) *5/"J >i?1?JiaTL 
fc, 1 0^^FB^«#Lfc^. 0. 5m I <DX— T^;K=Jg«? 
LfcO. 1 3 8 g (O. 5mmo I ) (D^ *f ^-i/^ KlJ 
pv^- Kx— h^iSTL, }t*$L^t3{)<e.M;SfcM 

vy4--->'j7A:?PV-f Kx-^5- h^iST-r^i:. a 

liferoSIBJEtjSjaiC'JCrjfco C*ll=J:y. 1, 3, 5- 
h'JX (5' -:?P^-2' -5^x-;u) /<:/-if>cD3 
ooJ/NP-trVSro^*, 1 ■oA<-7^^*.*>'!7/K/N^'f Rb* 

[O O 4 3] C(7>?gj«^. 1 Om I (CT H FIZjgPLfc 
16. 4mg (O. O 6mmo I ) 0)— •V'^;U7-feT;L' 

2 3^Fh^^. SJ£iK^^im-ML. O. 0 5ml<7)7K^ 

[0 0 4 4] P-51 Ux/^TKU-^i^fflL^riSiS^BSfe 
Slofctttt<7>±Blt!|«S^5 0iC<OT-tr h>8 0m I 7? 
gtjtLT5|cSSE^>'-7-*KE*Lfc. 5 0^<D 

T-b h>2 Om I i: 1 Ni^Kl 0mll?2Ii]. zKlOm 

1-^211]. pi^iy— >n om I -e2[i]gt;#L, 5 0'^-e 

Ml*6 9. 9mg (JlX^4 3. 8%) . i£^l*2 3 0~ 
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3 0 0t;7?fey, :T:i4fiK»*#^-rfL^fco 
[0045]118(*. ca)ga*I±JS!^<D*n5RJRX'^<7 
hJl^^7r:t„ 7 9 O cm-1<Dqai)Xbf— 2, 5 -W. 
^5^:!f-:7x VroC-HS^^^IiillllC^tJSL. 8 5 4 c 
m-1<7)q5JlXt°— ^'l*. 1, 3, S-MSiro'O-tf^COC 

[O O 4 6] 1 4 4 7 cm-lSt/l 5 8 8 cm-10)»l|X 

#ife«i!ll3*ft5Lrl.^«, 081*, ijStlA^ (C18H9 
S3 ) n Brn+2 T'fe^ Z i: ^ LTL^So *JiEtl<D 
7tm-}i-^i:^^t-tZ^^ C:56. 4 8, H: 2. 3 
5, S:22. 40, Br:25. 17-^feofco C(0 

ja!feia)¥i^lM'5fm^Sl*6r'fei>3&<, ^^<D/ieu-7-l± 

/KU-7-l*> ±tLr«^S5~1 0<3D^fiR!|«!l<35;1^!|«D 

[0 0 4 7] ZCDi^ifel (C18H9 S3 ) 6 B re I*. 
T H FIzJ^LT^j^ttT-fcofc, ±iam2a)3IJ6filJlCfc 
L^TI*. m^SS^T H FO)^^, -r'S^*)6 5~6 7 

°Ci:LfcA^ S^SS* 4 5-5 5't<t LTS-^^'^To 
fctC?). 4 6. Img (11X^14. 3%) OT^i-feOTl^ 

5S*»-5ci:A<t?#fco ^(©*ifet»5t5a>ife/iSitti 6 2~ 

3 2 OtJI? fcofc. 

[DO 4 8] molt. m^ja«*4 5~5 StJiLTW 
6HfcSfel»*©3S>1.l»i|RX'<^; h;U*5i-r. 7 9 1c 
m-1<Dl!SiRe-^7l4s 2, 5 -SS^^l-^ 1 1/0)0- H 
m9\-^nmWltzMmL. 8 5 8 cm-1<DgRJlRe— i7li, 
1, 3, 5-aglOTK>-tr-><DC-H®^^ftSi»IC*t 

[0049] 1 4 4 8 cnn-1Jii;i 5 8 8 cm-1<7)?RllK 

5S<ofi-&i*:(*, ±iaiB2<Diij£«ijicfcH^rm^sS6 5 

jS«?1±**SA^ofco T H F 1 m I l=*f Lri Omg«)m 

^t^^j^mLtzM-^t^mm^. 3 o~4oic(c(s5^Lfc 

[OO5 0] c:a)m^i*:7-f ;uAi:£:7-vfbT>^^> 

*DL, SOO^ra^ro^m^A^I. 2 8xlO-4s/c 

[o o 5 1 ] J:isiiji50ijr'i*, mm^^^i^mit^i^otz 

*^ ■?-roffiCO|*S&fflL^Tt,<klV ffiJ^li, PF5, A 



s F5 . BF3, BCI3. BBr3, SOa^CTJ^U-f 

[00 5 2] ±i2^SEi5iJ-ei*, 

[DO 5 3] *fc, ±i5iijs«ij-ei*. m-^m^mtu^ 

^ y ^ -0) 3 ;$:a>i>6(D5feai(- L r $ 

[O O 5 4] Jii-tllJS15lJl3»or*^?S*l5iB.SLfc7t)<. 
[O O 5 5] 

fi^s^SA-r ^ c t < sji(=58(t-5So^ TT ^tfi^m 

[Hi ] Si «)|llli«iJ-C#&*i.fci , 3, 5-h'j:^ 

[0 2 3 lei (;)IIJ£ffij-r?»f,*Lfci . 3. 

msi <Dmmmx'mf^tltc^ , 3, s-hy;^ 

[B143 S2<DllJ6«<J-C?#C.*lfc1 , 3, 5-hiJX 

(5' 2' -Tx^;i/) '<:/4f>«)«^Pl1S 

[His] m2<Dlla5^?Jr•^#t.Hfc1 , 3, s-k'jx 

(5' -ya=E-2' -Tx-vu) -^^-trXTJ^^KilX 

imei m2<Dmmmr'mi^ittz^ , 3, 5-hux 

(5' -:?P^-2' /O-tfXZJNMRX 
IttWrSfc^XOI , 3, 5- hUX (5' -3rp=E- 

2' -g^x^;i/) /<l/4f><D«ift@-efci., 

[0 8] »2a>||JEfilJ-eWt>*lfc1 , 3, 5-hiJX 
(5' -Zfa=E-2' -^Jl-Jl.) ^lyM>m-^W<Dm 

imai m2(omMm<D^i^mx'mhHtc^ , 3, 5- 
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